BACKGROUND: Face-to-face formal evaluation sessions between clerkship directors and faculty can facilitate the collection of trainee performance data and provide frame-of-reference training for faculty. OBJECTIVE: We hypothesized that ambulatory faculty who attended evaluation sessions at least once in an academic year (attendees) would use the Reporter-Interpreter-Manager/Educator (RIME) terminology more appropriately than faculty who did not attend evaluation sessions (non-attendees). DESIGN: Investigators conducted a retrospective cohort study using the narrative assessments of ambulatory internal medicine clerkship students during the 2008-2009 academic year. PARTICIPANTS: The study included assessments of 49 clerkship medical students, which comprised 293 individual teacher narratives. MAIN MEASURES: Single-teacher written and transcribed verbal comments about student performance were masked and reviewed by a panel of experts who, by consensus, (1) determined whether RIME was used, (2) counted the number of RIME utterances, and (3) assigned a grade based on the comments. Analysis included descriptive statistics and Pearson correlation coefficients. KEY RESULTS: The authors reviewed 293 individual teacher narratives regarding the performance of 49 students. Attendees explicitly used RIME more frequently than non-attendees (69.8 vs. 40.4 %; p< 0.0001). Grades recommended by attendees correlated more strongly with grades assigned by experts than grades recommended by non-attendees (r=0.72; 95 % CI (0.65, 0.78) vs. 0.47; 95 % CI (0.26, 0.64); p= 0.005). Grade recommendations from individual attendees and non-attendees each correlated significantly with overall student clerkship clinical performance [r=0.63; 95 % CI (0.54, 0.71) vs. 0.52 (0.36, 0.66), respectively], although the difference between the groups was not statistically significant (p=0.21). CONCLUSIONS: On an ambulatory clerkship, teachers who attended evaluation sessions used RIME terminology more frequently and provided more accurate grade recommendations than teachers who did not attend. Formal evaluation sessions may provide frame-of-reference training for the RIME framework, a method that improves the validity and reliability of workplace assessment.
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BACKGROUND
As the medical education community increasingly embraces competency-based education, there is a growing need for faculty development of assessment skills. 1 In the busy clinical setting, with multiple competing demands, faculty have found brief training in a common frame of reference during their usual activities to be an acceptable and useful approach. 2, 3 Such frame-of-reference training helps ensure that faculty understand and share the same Bmental model^of trainee performance. 4 The goal of this study was to examine the impact of regularly scheduled formal evaluation sessions on faculty assessments of medical students during their internal medicine clerkship, including the frequency and accuracy of the faculty's use of the Reporter-Interpreter-Manager/Educator (RIME) assessment framework. 5 The concept of a Bshared mental model^(or a shared frame of reference) comes from the literature on teamwork. 6 Teams are Btwo or more individuals who have specific roles, perform interdependent tasks, are adaptable, and share a common goal^. 7 The group of teachers working with medical students on a clinical clerkship comprises such a team. Shared mental models are Ban organizing knowledge structure of the relationships between the task the team is engaged in and how the team members will interact.^8 Such a shared model offers team members a readily accessible and internalized understanding of the task, and of how team member behaviors are coordinated, tasks are anticipated, and actions can be predicted. 9 Essentially, shared mental models allow team members to Bdraw on their own well-structured knowledge as a basis for selecting actions that are consistent and coordinated with those of their teammates.^1 0 Communication among team members can be difficult because of external or structural factors, such as those that might occur with a team of teachers working with students during clinical clerkships. In such circumstances, the need for a shared mental model is even greater. 10 The RIME framework is a well-established framework (model) 5, 11 and it maps to both the Accreditation Council for Graduate Medical Education (ACGME) competency framework 12 and to entrustable professional activities (EPAs).
13 RIME is a synthetic framework; success at each level requires that a trainee demonstrate the integration of necessary knowledge, skills, and attitudes. 5 For example, to be a successful Reporter, a trainee must reliably, honestly, and accurately gather and communicate information about a patient in both spoken and written formats, and must engage with patients, families, and members of the healthcare team in the setting of real patient care. RIME can be used to establish a baseline of minimum expectations for a given context (e.g., year in medical school or year in residency training).
In many medical school clerkships, an academic leader (e.g., clerkship director, clerkship site director, or residency program director) regularly meets with faculty who are working with the trainees being evaluated.
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These formal evaluation sessions serve a tripartite function.
14 First, evaluation sessions allow for collecting and recording teachers' written and verbal assessments of trainee clinical and academic performance. Second, the evaluations from these sessions turn into multi-source feedback for the trainee. Third, the sessions facilitate faculty development in the form of real-time, case (trainee)-based frame-of-reference training, calibrating teachers' observations. Specifically, when teachers describe trainee performance, the moderator can ask for additional details and clarifications, and can use the frame of reference with the teachers to increase a shared understanding in order to meet a common goal. Such frame-of-reference training can improve rater consistency with expert assessments. 4, 15 Formal evaluation sessions improve the identification of students with knowledge deficits 16, 17 and poor professional comportment. 18 Medical students identified as marginal using RIME and formal evaluation sessions were nearly 13 times more likely to receive low ratings from their internship program directors, regardless of the specialty field of residency training. 19 Implementing RIME and evaluation sessions reduces grade inflation, 20 improves student and teacher satisfaction, 2 and is feasible across clerkship disciplines. 21 RIME has construct validity, with an association of RIME descriptors and final examination performance in an internal medicine clerkship 16 and also with the Bgrowing independence^of the learner. 3 This evaluation process has also been shown to achieve a remarkable degree of inter-site consistency in a multi-site clerkship. 22 Finally, in a 2005 survey, RIME or evaluation sessions were used by approximately 40 % of US internal medicine clerkships. 11 The use of formal evaluation sessions as frame-ofreference training has been described 3,14 but its effectiveness has not been as clearly documented. To address the goal of this study, we compared individual teacher narratives (single-teacher written and transcribed verbal comments about student performance) submitted by faculty who attended evaluation sessions (attendees) to teacher narratives submitted by faculty who did not attend the evaluation sessions (non-attendees). Our hypothesis was that attendees would use the RIME framework more frequently and more accurately in their teacher narratives than non-attendees.
METHODS
At the time of this study, the internal medicine clerkship at the Uniformed Services University consisted of 6 weeks on the inpatient wards and 6 weeks in ambulatory general and subspecialty clinics. There were seven clerkship sites throughout the continental US. At each site, there was an orientation for all teachers, which typically included a discussion of clerkship goals and objectives, with an emphasis on describing the RIME framework and expectations of student performance. This information was also provided in handouts, including emails with attachments of the orientation materials. In addition, formal evaluation sessions were facilitated by the clerkship director or site clerkship directors every 3 weeks during the 12-week clerkship, with excellent faculty and house staff attendance during the inpatient medicine portion of the clerkship.
14 During the ambulatory portion of the clerkship, scheduling conflicts or teachers being located at a single teaching site remote from the main teaching hospital (e.g., community-based location) could preclude attendance at formal evaluation sessions. Outpatient faculty who were not able to attend evaluation sessions would have received the orientation materials.
Formal evaluation sessions during the ambulatory portion of the clerkship typically occurred over the lunch hour, and faculty members would come to the clerkship director or site clerkship director's office, submit an evaluation form, and discuss their students' performance. The process can be described as follows. Briefly, at the evaluation session, the site director orients the faculty to the purpose of the session, describes the RIME framework and each level, reinforces expectations for recommendations of less than Passing, Pass (Reporter), High Pass (Interpreter), and Honors (Manager/ Educator), and then asks the teacher to comment on the student's performance (usually moving from open-to closedended questions). The site director will make handwritten notes of the teacher's comments. The faculty (including all present) and site director can and will engage in dialogue to clarify comments, ask for examples, problem-solve, or seek clarification if a teacher's recommended grade is not consistent with their verbal and/or written comments. In this way, the site director helps the teacher understand how their description links to the RIME framework and reinforces expectations.
All teachers are asked to complete an evaluation form comprising 17 domains of performance, with each domain containing a description of behaviors and performance within each of the five possible ratings (unacceptable, needs improvement, acceptable, above average, or outstanding). 4 The form has a space for written comments and a description of RIME and how it is linked to a grade recommendation (e.g., Interpreter = "High Pass"). The combination of each individual teacher's written comments and the site director's notes of that teacher's verbal comments at the evaluation session is called the teacher's narrative. The combination of all teachers' narratives on a single student is the clerkship narrative. Typically, the clerkship narrative for a student on ambulatory is approximately 1.5 typed, single-spaced pages long.
We designed a retrospective cohort study using the clerkship narrative of ambulatory internal medicine clerkship students during the 2008-2009 academic year. We did not study the inpatient portion of our clerkship, given the near-universal evaluation session attendance by that group of teachers. From the two principal clinical sites of the clerkship, we selected all clerkship narratives that contained input from at least one nonattendee teacher. The other five clerkship sites did not have a sufficient number of non-attendees and were thus excluded from the study. Attendees were teachers who attended at least one formal evaluation session during the academic year. Attendees and non-attendees spent an equivalent amount of time with their assigned student (1-2 half-days per week over a 6-week period).
From this overall clerkship narrative, we masked the individual teachers' narratives from every student who worked with at least one non-attendee in order to conceal the student name, faculty name, evaluation session attendance, clerkship site, time of the academic year, and recommended grades from the faculty. These individual teacher narratives were the unit of analysis. Six coders, all of whom had at least 5 years of experience with the RIME framework as clerkship site directors, reviewed these individual teacher narratives. Each teacher's narrative was reviewed by at least two coders. Coders counted the number of explicit RIME utterances, (e.g., BReporter^, Breporting^, or Breports^would be counted as Reporter) as the primary measure. If RIME was not explicitly used, coders decided whether RIME was implicit within the teacher's narrative (e.g. BStudent accurately and reliably gathers patient data^would be counted as an implicit statement of Reporter). Finally, coders assigned the grade recommendation they felt was best supported by the teacher's narrative. In our clerkship, grades were as follows: Fail=failure to meet expectations; Low Pass=inconsistently meets expectat i o n s ; P a s s = R e p o r t e r ; H i g h P a s s = I n t e r p r e t e r ; Honors=Manager/Educator. Recommended grades can also reflect a transition (e.g., Pass/High Pass), and transitional recommendations were used by teachers and coders alike. Six coding conferences were held to ensure methodological consistency among coders and to resolve disagreements between coders. Rather than calculating inter-rater reliability, all disagreements between coders were resolved by consensus among the coders during the coding conferences.
Primary Outcome
The primary endpoint was the comparison of the rate of RIME utterances used in teacher narratives between attendees and non-attendees. We compared the number of explicit RIME utterances per teacher narrative and the proportion of teacher narratives with explicit RIME utterances between the two groups using chi-square or t tests, as appropriate. For both comparisons, the effect size (Cohen's d) was calculated.
Secondary Outcomes
Secondary endpoints included a correlation of teacherrecommended grades to the student's final grade and their total clinical points (defined below) using Pearson's correlation coefficient. No individual teacher's recommended grade accounted for more than 4 % of the total clinical points. We compared these correlation coefficients between attendees and non-attendees. The final student grade is a weighted summation of clinical points and exam points. Clinical points (70 % of the final grade) are a summation of grades recommended by all teachers in the clerkship, weighted by the amount of time that the teacher spent with the student. Exam points (30 % of the grade) are earned on three clerkship exams: the National Board of Medical Examiners (NBME) subject examination in medicine, and two locally developed examinations (a multiple-choice examination of commonly ordered tests, with fair internal consistency (median KR-20 of 0.5) and a videobased clinical reasoning exam (with a reliability of 0.74-0.83). 23 We transformed teacher-recommended grades and expert grade assignments into a point score, with Fail=0, Low Pass=2, Pass=4, High Pass=6, and Honors=8. This allowed us to compare teacher-recommended grades to the expert grade assignment using Pearson's correlation coefficient. All confidence intervals and hypothesis tests for correlation coefficients were constructed using the Fisher r-to-z transformation. 24 This study was approved as exempt by the institutional review board at the National Naval Medical Center in Bethesda, MD.
RESULTS
During the 2008-2009 academic year at the two clerkship sites under study, 49 of 71 (69 %) students worked with at least one non-attendee attending physician. All 293 single-teacher narratives of these 49 students were masked and reviewed by the coders. Of the 293 teacher narratives, 199 came from 82 attendee teachers and 94 came from 38 non-attendee teachers. Over the course of the year under study, attendees attended half of the evaluation sessions when they were working with students (mean 51 %, range 10-100 %).
Attendees used explicit RIME utterances more frequently than non-attendees. There were 1.9 RIME utterances per attendee narrative, compared to 0.9 per non-attendee narrative (p< 0.0001 (t test), d=0.55). Of the attendee narratives, 69.8 % contained at least one RIME utterance, compared to 40.4 % by non-attendees (p < 0.0001 [chi square], d=0.55).
Grade recommendations from both attendees and nonattendees correlated significantly with student academic performance. Correlation coefficients were higher for attendees for both clinical points Expert coders found that, overall, 60.4 % of teacher narratives contained explicit RIME utterances, while an additional 30 % used RIME implicitly. However, deeper inspection revealed that attendees used RIME far more frequently than non-attendees. Ninety-eight percent of teacher narratives by attendees contained RIME either explicitly or implicitly, compared to 74.5 % of narratives submitted by non-attendees (p<0.001, chi square; d=0.80).
DISCUSSION
In this retrospective cohort study in the outpatient portion of an internal medicine clerkship, teachers who attended formal evaluation sessions during which they received frame-ofreference training used explicit RIME terminology more frequently and recommended grades more consistent with experts than teachers who did not attend the formal evaluation sessions. These sessions provided a contextual approach to rater assessment, which has been shown to enhance consistency with expert raters. 25 Not only were the changes statistically significant, but the effect size was moderately strong as well.
Formal evaluation sessions are feasible 2 and allow for the desired direct communication between raters and academic managers. 26 The impact of such training was seen in a prior study in which students recognized that approximately half of their residents and attending physicians were using RIME terminology within the first year of implementation of evaluation sessions during an inpatient clerkship. 2 Attendance rates in that study were over 70 %. In our study, with a mean attendance rate of only 51 %, evaluation session attendees still used RIME terminology more effectively than non-attendees.
Because we measured evaluation session attendance only during the study year, it is possible that both groups of teachers had attended evaluation sessions at some point in the past. The difference between groups uncovered in this study may be due to additional ongoing rater training rather than episodic exposure to this form of faculty development. Our findings, like those of Battistone and others, 2,27 may also reflect the ease of use and the intuitive nature of the RIME framework. RIME was first implemented at the Uniformed Services University, 5 and this may explain why we found explicit RIME use in 60 % of teacher narratives overall and implicit use in an additional 30.4 %. Even so, we believe our findings demonstrate that one can achieve consistency in evaluation and use of a specific framework when faculty are trained and guided in its use and application to real student Bcases^. Proper instruction of raters in utilizing a common framework for assessment must involve Btraining, feedback and reflection^and Binteraction with others involved.^2 6 While this current study focused on the outcome, and we did not audio-record the evaluation sessions, Hauer et al. did audio-record evaluation sessions, 3 , allowing the authors to conclude about the process (10) that Bserial evaluation sessions created an environment that allowed faculty to communicate honest opinions and concerns, anticipate developmental progress, and generate collaborated learning plans…^. 3 Her study corroborated findings from the teamwork literature that not only do highly functioning teams operate using a shared mental model, but they also communicate well [6] [7] [8] [9] [10] and evaluation sessions ensure that both occur.
Since exposure to frame-of-reference training was strongly associated with adoption of the RIME terminology, the question arises regarding what to do for teachers who do not attend evaluation sessions, and an answer to this question would require further inquiry with non-attendees. These teachers could be offered faculty development in other formats, such as workshops or video-teleconferencing, but there is no data to support that these methods are any more or less effective than the brief frame-of-reference training provided during evaluation sessions.
There are limitations to our project. This was a retrospective design, and we can only report observed associations. It is difficult to fully disentangle the effect of the RIME framework from the evaluation sessions for attendees. However, the consistent finding of improvement in the attendee group speaks strongly to the added benefit of the formal evaluation sessions in helping faculty develop a shared mental model of student performance. During these sessions, the site director guides teachers toward using the RIME terminology, and this may be the reason it was used more frequently, but not universally, by attendees. Even if this were the case, we consider that to be a measure of success-the sessions are designed to help faculty learn and apply the evaluation framework. We did not collect demographic information about the teachers and thus may have overlooked other information that could have contributed to the findings. Finally, it is possible that those attending evaluation sessions were engaged in self-improvement, and thus better qualified to evaluate students, though attendance rates among attendees were still low (51 %).
CONCLUSIONS
Regularly scheduled real-time, face-to-face evaluation sessions during which teachers and clerkship directors meet to discuss performance can be an effective form of faculty development, as attendance at these evaluation sessions was strongly associated with faculty adoption of the RIME evaluation framework and framework-consistent grade assignment.
Although not yet studied, evaluation sessions could play a role within other frameworks, such as the more elaborate competency framework and milestones of the ACGME. Using evaluation sessions is simple, Blow-tech^, and powerful; they can be embedded in the usual activities of faculty; and they capitalize on an interactive process of dialogue not possible through the monologue of paper or electronic means.
